Sec-dependent and Sec-independent translocation of haloacid dehalogenase Chd1 of Burkholderia cepacia MBA4 in Escherichia coli.
2-Haloacid dehalogenases are hydrolytic enzymes that cleave the halogen-carbon bond(s) in haloalkanoic acids. We have previously isolated a cryptic haloacid dehalogenase gene from Burkholderia cepacia MBA4 and expressed it in Escherichia coli. This recombinant protein is unusual in having a long leader sequence, a property of periplasmic enzymes. In this paper, we report the functional role of this leader sequence. Western blot analyses showed that Chd1 is translocated to the periplasm. The results on the expression of Chd1 in the presence of sodium azide suggested the cleavage of the leader to be Sec-dependent. Chimeras of Chd1 and green fluorescent protein demonstrated that the leader sequence is fully functional in translocating the fusion protein to the periplasm. The expression of the chimeras in Sec mutants supported the Sec-dependent translocation. Surprisingly, recombinant Chd1 and a chimera with no leader sequence were also found in the periplasm.